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SOUNDING-BALLOON OBSERVATIONS AT ROYAL CENTER, IND., DURING THE 
INTERNATIONAL MONTH, SEPTEMBER, 1930 

By L. T. SAMUELS 

[Weather Bureau, Washington, D. C., July, 19311 
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I n  cooperation with the International Commission for 
the Exploration of the Upper Atmosphere the Weather 
Bureau conducted a series of sounding-balloon observn- 
tions a t  the Royal Center,' Ind., aerological station during 
the international month, September, 1930. The same 
general rograiii was followed as a t  Broken Arrow, Okla., 
durini  becember, 1929, and the reader is referred to 
Mont ly Weather Review, August, 1931, for further 
details regarding this. There were 36 balloons released 
a t  Royal Center nnd 34 (94 per cent) of the instruments 
returned. This is probably the highest percentage ever 
returned for a coniplete monthly series in this country. 
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FIGURE 1.-Landing p l a m  (with dates of ascent) of meteorographs released from Royal 
Center, Ind., during September, 1930 

Royal Center, Ind.. ................... September, 1830 ....... 
Broken Arrow, Okla ................ December, 1 9 3  ........ 
Uroesbeck, Ter.r-. ..................... October, 1927 .......... 
Royal Center, Ind.3. .................. May, 1926 ............. 

The altitudes determined hgpsonietrically were, in 
general, slightly higher than those computed trigono- 
metrically from the 2-theodolite observations, the differ- 
ences averaging less than 5 per cent. 

The average maximum altitude reached during the 
series was 12,122 meters and the estreme maxiniuni alti- 
tude reached was 23,S46 meters, on the afternoon of the 
sisteenth. 

Following are some of the significant features of the 
tropopnuse obtained for the more recent monthly series of 
sounding balloon observations made in this country. (See 
Figure 1.) 
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Bruken Arrow, OklaI.., December, 1929. 
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I MONTHLY WEATHER REVIEW, August. 1931, pp. 297-308. 
1 MONTHLY WEATERR REVIEW, June, 1929, pp. 231-246. 
8 MONTHLY WEATHER REVIEW, July, UT, pp 29s-307. 

The mean temperature curve for the month together 
with the nltitude and temperature of the tropopause for 
the individual obscrntions and the corresponding dates 
are shown in Figure 2 .  The ninsimuin monthly average 
lapse rate and the nltitude nt which it occurred is given 
below- for the inore recent monthly series of sounding- 
balloon observations in this country. 

lapse rate 

1 MONTHLY WEATEER REVIEW August 1931, pp. 297-309. 
2 MONTHLY WEATEEB REVIEW,'JU~, leie, pp. 231-246. 

MONTHLY WE.4THER REVIEW, July, 1827, pp. 293-307. 

I n  Figure 3 are shown t'he individual temperature- 
altitude curves. The surfn.ce teniperature is indicrtt,ed a t  
the hottom of each mrve. nnd t,he temperature a t  the 
nii~si~iiiiiii  dtit,iide at8 t,he t80p. The wind directions when- 
ever observed a,re indicated for the standard levels ad- 
jace,nt, t,o the corresponding curves. 

I n  Figure 4 are shown t,he fme-air isotherms for the 
month with the dates indicate.d across the top. The 
temperatures in t'he upper portion of the troposphere did 
not fluctuat,e grca.tly from da.y to day. In  general, they 
became higher when t,he sea-level pressure was low and 
vice versa, i. e., lower when t,he sea-level pressure was 
high. 

Attention is invited to the successive increase in height 
of the tropopause from the aft,ernoon of the sisteenth to 
the aft,e.rnoon of the nineteenth 8,s shown in Table 1.  As 
would be especte,d, t,he prevuiling pressure distribution 
over this region changed froin low to high during this 
period. 

Figure 5 shows the mean wind ve1oc.it.y and direction 
curves for the month. The inem velocities and mean 
directions were determined independently of each other. 
It will be noted that t,he mean velocity reaches a maxi- 
mum (38.5 m. p. s.) at' 13 kilomet,ers, i. e., just below the 
mean adtitude of the t,ropopause. Above this elevation 
the mean wind reloc,it.y decreases a t  practically the same 
rate it increa,sed in the troposphere. 

The me:m wind direction veers from southwest near 
the surface to slightly north of west from 2 kilometers to 
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10 ldonieters where it backs to slightly south of west 
above. 

Figure G shows the mean free-air relative humidity for 
the month. These data, however, must be accepted with 
reservation above 7 kilometers elevation on account of 
the uncertainty of hair hygrometers at low temperatures. 
It is known that the lag of hair hygrometers increases as 
the temperature falls below -15O C. 

In Table 2 are given the tabulated data of the indi- 
vidual ascents. The elevation of the tropopause has 
been indicated in each case where it was observed. 

Reference9 to previous sounding-balloon series made in 
this country may be found in MONTHLY WEATHER RE- 
VIEW, July, 1927, June, 1929, August, 1931. 
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Fiomi 2.-Marn temperature (O C.) for September, 1930, Royal Center, Ind. 

Circles indicate helgbt and temperature of tmpopnw wlth correrpiinding dares 
Fiowr 3.-Temperature-dtitude curves for Individual observ8tlons made at Royal 

Center, Ind., daring September, 1980. Dntes Indicated helow; figures at bottom and 
8t top of curves indicate corresponding temperatures (Abscissa valru, of each 
quare reprasents XIo C ) 
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ALTITUDE (km. jM~.  L. Wind Ve/ocify (meterJ per second) 

Fiousr I.-Free-air Isoth- (" C.) observed at Royal Cqnter,Ind.. during September, 
1830. (Broken linea drawn between d a w  wlth rmru4g dah.) ___. - - __ _-, 

FIOUEE 5.-Mean wind velocity (m. p. 8.) and direction cuwa for September, 1830, 
Rnvnl Cmtra. Inn. 
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TABLE l.-Simimary of sounding-balloon observation8 made at Royal 
Center, Ind., dwing September, 1930 

Time of 
release, 

90th Mer. 

zo 

Tem- 
Height per- 
of base atura 
hl.8.L. at 

base 

30 40 

Dis- 
tance 
from 
tatlon 

Direc- 
tion 
from 

station 

-~ 

125 
7 

105 
130 
la5 

165 210 
70 
20 

145 

390 70 
155 
140 

310 160 
170 
225 
195 
95 
95 
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110 
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?15 
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'?90 
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E. 
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E. 
E. 
E .  

ESE. ESE. 
ESE. 
ENE.  
E. 

ENE. ENE. 
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E .  
ENE. 
ENE. 
E .  
ENE. 
E. 
E. 

ENE. 
ENE. 
N E .  
NE.  

E .  
SE. 
SE. 

?d.p.s. 
3.4 
7.1 

11.6 
11.9 
la 7 

8.8 
5. 1 
6. 1 
5. 3 

as  

2 cu., sw; 
rlouds inmessed 

t o  4 Cu. at 4:40 p. 
m. 

636.6 
627.2 
589.3 
561.9 
517.1 
494.7 
477.9 
445.0 

8.3 .._..__ 39 
6.8 0.46 36 
2.2 0.91 36 

-0.3 ....... 36 
- 4 9  0.68 36 
-7.5 ....... 36 
-9.7 0. i 8  36 
13.4 ..-. - 34 

lA.7 

385.8 -17.9 
981.7 -19.1 
334.6 '-27.1 
3328 -27.5 
300.9 I-34.3 
398.8 -36.2 
381.9 -37.4 
249.4 -43.7 
240.6 1-45.6 
214.3 -50.7 
203.6 -53.0 
183.9 -56.7 
177.9 -57.8 
157 3 -60.7 
15518 1-60.8 
137.4 -626 
133.6 -62.2 
126.3 '-61.4 

I 

0.41 59 

0.52 31 
....... 30 

0.83 27 
....... 27 

0.95 23 
....... 27 

0.68 26 
....... 28 

0.76 26 
....... 26 

0.67 26 
.______ 26 

0.57 26 
....... 25 

0.35 25 
0.23 28 _ _ _ _ _ _ _  26 

-0.23 26 

- 
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9 
Y 
IO 
I1 
12 
la  
14 
1 5  
15 
1 R  
16 
17 
li 
18 
18 
1Y 
19 
m 
m 
"1 
22 
7.3 
24 
25 
?ti 
2 i  

24 
30 

zn 

- 

I Observations Meteorograph 
found 

~ 

l-the- 
ldolite 

Maxi- 
mum 
height 

reached 
M. s. L 

I--I- 
M i n .  

24 
2 

75 
32 
7 

29 
0 

78 
96 
53 
56 

111 
70 
18 
0 

23 
21 
6 

65 
38 

105 
72 
74 
66 
9 

44 
41 
41 
17 
14 
CY 

14 
47 
41 
4Y 

, 

O C .  M i n .  
-62.6 
-46.1 
-65.9 
-8.3 

-60.7 
-66.0 
-57.3 
-16.2 
-4.4 

-64.1 
-39.0 
-65. s 
-60.1 
-64.3 
-66.5 I 

74 
2 

63 
3; 
24 
0 

58 
84 
53 
l i f i  
7Y 
BO 
17 
0 

22 
21 
6 

22 
34 
42 
69 
18 
63 
9 

40 
37 
34 
15 
12 
H4 

4 

42 
1.5 
44 

8 

. - - - -. . 
-50.3 
-58.0 
-5Y. 6 
-62.4 
-Go. 9 
-62.7 
-47.5 
-63.5 
-51.0 
-16.6 
-51.9 I 

-6Y. 9 

-52.9 

-60. 3 

....... 

....... 

....... 

...... 

4;:; j 
]J. 111 ... 
p. N. ............... 

4:00p. m... 11,YYt; ' -5Y.7 
4:02 p. ll.. .:. ...... .'.. ..... 
4:04 p. m. . ' . -~ ..... ! ....... 

1 Pressure trsce hiled at this altitude. 
2 hIarimum altitude from Xheodolite observation. 
3 Not found. 

T ~ R L E  P.-T(tbitlaied data of sounding-balloon ascents at Royal 
Ceiiler, Id., during September, 1930 

I I Humidity Rind I 3 
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c" 7 - 
u - 
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dl. 
225 
500 

1.000 
l,l?IJ 
1.500 
2000 

*. 500 
3. OOO 
3. om 
4, 000 
4,119 
4,627 
5,000 
5,669 
6, OOO 
F, "5 
7.000 
i, a56 
8, OOO 
8.961 
9. ooo 
9,715 

10, 000 
10,170 
11, 000 
11,248 
12, 000 
12,345 
13, OOO 
13,2MI 
14, 000 
14,035 
14,821 
15, 000 
15,343 

_- 

4. MI 

Remarks --I A 

- 
m 

t z5 
g m  

;. 

d f b .  
8.71 
5.30 
!9. 39 
! I .  72 
i. 80 
3.64 
3. ?e 
0.65 
8. 36 
8. 11 
3.64 
3. 56 
2.58 
2 15 
I .  47 
I .  17 
0. 97 
0. 66 
0. 39 
0. 34 
0. 14 
0. 13 
0.07 
0. 05 
0.04 
0.02 
0.02 
0.01 
0.01 
(9 
(1) 
(1) 
(1) 
(9 
(9 
(9 

- 

- 

'rime 
90th 
iiicr. 

~ 

P. m. 
4: x.... 

1.31.. - 

4:36 .... 

4:42 .... 

448 .... 
4:52 .... 
4359 .... 

5x05 .... 

5:13.-.. 

5:m.-.- 

5:?4.-.- 

5:27.--. 

5:34 .... 
5:41-.-- 

5:47--.- 

5:52.. .. 
5:58.-.- 

603---. 

SW. 
WSW. 
sw. 
SW. 
sw. 
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sw. 
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. _-. - - . 

. . - . - -. 

FIGWBE~.--M&W.I relstlve humldlt curve (per cent) for 
Mptember, 1930, Royal Eenter, Ind. 1 JA+S than 0.01 mb. 
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TABLE 2.-T&lded data o j  sounding-balloon -ascents at Royal 
Canter; id., during September, 1930-Continued 

B E P T E M B E R  2, 1930 

Remarks 

TABLE 2.- Tabulated data of sounding-balloon ascents at Royd 
Center, Ind.,  during September, 1930-Continued 

Time 
90th 
mer. 

S E P T E M B E R  6, 1930 

2 
d - 
u - 
4 

g - a 
d g  
'.cf. 
85 
84 
82 
81 
81 
80 
80 
76 
75 
74 
73 

29 
29 
29 
28 
30 
36 
32 
30 
38 
36 n 
aS 
21 

17 
17 
17 
17 

5s 

17 

k 
:g g- 

_- 
Bfb. 
H.04 
21.55 
17.70 
16.21 
16.94 
18.10 
16.01 
15.21 
13.30 
11.31 
11.08 

3.49 
2.82 
2. 1% 
1.02 
1.62 
1.48 
1.21 
1.07 
1.02 
0.75 
0.34 
0.31 
0.14 

0.08 
0.03 
0.02 
0.01 

a30 

a07 

23.1 
21.5 
18.7 
17.5 
18. 2 
17.6 
17.5 

15.6 

13.2 
1 2 3  
9.7 
6.6 
2 6  

-1.5 
-4.8 
-5.8 
-6.4 
-9.7 
,122  
. l i . 9  
.18.7 .x. 9 

17.5 

13.3 

- a 7  

_ - _ _ - _  _ _ _ _ _ _  _ _ _ _ _ _  
0. .% 

8-0.45 _ _ _ _ _ _  
0.45 

_ _ _ _ _ _  
_ _ _ _ _ _  

0.19 
0.61 _ _ _ _ _ _  
0.65 

_____. 
0. 71 _ _ _ _ _ _  
0.27 
0.84 

0.86 _ _ _ _ _ _  

am 
a 4 9  

1.38 

_ _ _ _ _ _  
_ _ _ _ _ -  

994.6 23.7 _ _ _ _ _ _ _  
962.5 20.7 _ _ _ _ _ _ _  
912.8 15.6 1.10 
906.3 15.3 _ _ _ _ _ _ _  
867.0 11.5 _ _ _ _ _ _ _  
801.4 7.7 _ _ - _ - - _ e a  
799.6 7.1 0.77 

757.8 3.4 _____-_ 
712.5 1.8 _ _ _ _ _ _ _  
W3.7 0.9 0.31 
029.8 -0.9 ____-_-  
568.1 -4.1 0.53 
556.4 -5.2 _ _ _ _ _ _ _  
4 a . 7  -12.6 _ _ _ _ _ _ _  
476.2 -13.9 0.72 

388.9 -24.6 0.82 
373.0 -28.3 - -_____  
323.3 -36.0 --_.--- 
322.5 -36.1 0.76 
278.7 -44.0 _ _ _ _ _ _ _  
a . 7  -46.2 0.81 
239.6 -51.0 _ _ _ _ _ _ _  
215.1 -55.8 0.66 
205.7 -57.1 _ _ _ _ _ _ _  
176.7 -62.0 _ _ _ _ _ _ _  
163.1 -84.1 0.48 
149.4 4 4 . 9  _ _ _ _ _ _ _  
1 1 . 0  -65.5 0.14 
120.0 -65.3 _ _ _ _ _ _ _  
112.4 -65.1 -0.03 
lU7.6 -65.3 _ _ _ _ _ _ _  
9 2 3  4 5 . 9  0.07 

759.9 3.4 a89 

61n.o -0.4 0.15 

427.5 -20.5 _ _ _ _ _ _ _  

50 
54 
61 
61 
84 

88 

88 
44 
31 
30 

23 
27 
22 
21 

27 
21 
2t 
2f 
2: 
21 
21 
2( 
2( 
2( 
2( 
2( 
2( 
2( 
2( 
2( 
2( 

en 

30 

21 

1.66 
3.19 
0.82 
0.61 
3.88 
1.15 
5.B6 
5.30 
5.30 
3.06 
202 
1.80 
1.n 
1.22 
1.07 
0.46 
0.39 
0.21 
0.14 
0.10 
0.05 
0.05 
0.02 
0.01 
0.01 
(9 
(1) 
(1) 
(9 
(1) 
(1 

(1) 

(1) 
[I) 

(11 

nnw. 
n. 
nnw. 
nnw. 
nnw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
wow 
wnw 
wnw 
wnw 
wnw 
wnw 
wnw 
wnv 
wnu 
wnu 
wnu 

-----. 
--__-. 
--___. 

28.0 _ _ _ _ _ _ _  
25.4 _ _ _ _ _ _ _  
2 2 5  0.95 
21.1 _ _ _ _ _ _ _  
18.4 0.73 
17.2 _ _ _ _ _ _ _  
18.1 0.88 
13.4 1.02 
1 2 8  _ _ _ _ _ _ _  
11.0 0.61 
10.0 _ _ _ _ _ _ _  
8.6 _ _ _ _ _ _ _  
5.0 0.67 

-0.9 0.88 
-1.0 ___---_ 
-4.8 _ _ _ _ _ _ _  
-5.3 0.39 

-13.9 0.63 

3.0 a69 

-10.8 _ _ _ _ _ _  
-1fi.9 _ _ _ _ _ _ _  
-21.9 0.58 

-33.4 an 

-48.6 an 

-860 am 

23.0 _ _ _ - _ _ _  
30.2 ___-___ 
37.7 _-_-_-- 

-45.4 _-_---- 
54.0 ~ 

-62.7 0.92 
63.0 - -_- - - -  

-64.4 -0.46 

- - 
- 

- 
- 

62 19.68 
56 17.86 
58 15.82 
61 15.27 
67 14.18 
67 13.15 
67 12.26 
82 12.61 
76 11.23 
66 7.35 
56 6.88 
68 6.45 
66 4 . a  

63 3.67 
63 3.55 
40 1.64 
37 1.46 

41 0.78 

M) 3.79 

m 0.95 

43 am 
4e 0.40 

_ _ _ _ _ _ _ _ _ _  
_ _ _ _ _  _ _ _ _ _  

_ - _ _ _ _ _ _ _ -  __-__ _ _ _ _ _  
-____ ___*- -____ _ _ _ _ _  

_ _ - - - - - _ _ - _ _ _ _ - -  
_ _ _ _ _ _ _ _ L _  -_--_ ___- -  _ _ _ _ _  _ _ _ _ _  - _ _ - _ _ _ _ _ _  

1.3 
2.2 
3.0 
3.4 
4.8 
5.4 
5.9 
6.3 

5.2 
6.3 
6.6 
LO 
5.6 
8.5 
8.8 

11.9 
13.1 

a 2  

8 Ci., W. 

A. Cu. clouds ap- 
psared after bal- 
l awWaaSre larsed .  
3 A. Cu., W. at 
4 : S p . m .  

2.2 
2.2 
3.0 
2.9 
3.0 
2.6 
2.0 
2.1 
2.1 
4.8 
5.3 
6.6 
3.7 
6.3 
6.4 
7.2 _ _ _ _ - -  

3 ci., wsw. 
988.8 
954.1 
910.7 
901.2 
849.0 
827. 6 
K H l O  
754.1 
741.1 
709.6 
667.8 
626.8 
624.8 
589.3 

20.2 _ _ _ _ _ _ _  
18.8 ____.__ 
16.6 0.52 
16.1 _ _ _ _ _ _ _  
1 3 . 4 .  -__ - - -  
12. 2 0. M 
10.8 _ _ _ _ _ _ _  
8.3 _ _ _ _ _ _ _  
7.6 0 . M )  
6 . 6 - . .  _ _ _ _  
2. 7 0.58 

-0.8 _ _ _ _ _  _ _  
-1.1 0.71 
-4.7 a78 

Wind I 1 I Humidity Wind 

I Time 
90th 
mer. g 

. a *  

F I *  

Remarks ..- 
v v  
5 %  

____ 

6 
d 

E P 
1 
PI - 

Mb. 
W35. 9 
855.0 
946.2 
802. 5 
852.8 
822.3 

156.1 
516.9 
512.6 
667.6 
630.0 
623.5 
557.0 
522 1 
491.0 
448.9 
430.2 
378.3 
344.9 
328.1 

246.9 
224.4 
211.2 
179.7 
160.4 
154.9 
136.6 

p 4 . 0  

m5.3 
262. a 

~ 

- 
987.0 
956.4 
924.1 
904.0 
866.2 
852 0 

814.6 
802.7 

757.0 
712 3 
691.7 
867.4 
631.6 

555. (1 
547.1 
487.9 
458.3 
427.9 

374. B 
326.1 
m3 
282 9 
243. g 
229. 'I 
209.6 

178.8 

M a  3 

na 4 

630. 0 

381. a 

iaa 6 
164. a 
1% a 
__ 

(3f .P .S .  y;. 1 ;. 1 10 St. Cu., NW. 

_ _ _ _  _ _  Altitude of St. Cu. 
b a b b 6 8 3 M . m .  

P. m. 
4: @I... 

4:Ol. 

4:Oi. 

4:11 ... 

4:13 ... 

4:15..- 

4:19. 

4:21 ... 

425. - 

4:31-.. 

4:35. - - 

k42. 

4:46-.. 

Few A. Cu., W., 9 
st., WSW. 

Altitude of St. 
b-2,106 M. 
m. 8.1. 

C. P.d. Mb. 
26.8 _ _ _ _ _ _ _  56 19.i5 
26.4 _ _ _ _ _ _ _  54 18.60 
26.3 0.14 53 18.15 
22.3 _ _ _  _ _ _ _  60 16.16 
15. 4 _ _ _  ___. 6U 13.72 
14.5 0.97 74 12.22 
13.1 ______. _ _ _ _ _  _ _ _ _ _  
9.7 ______. _ _ _ _ _ _ _ _ _ _  
6.6 0.69 .__.__.___ 
6.3 _____._.____._ _ _ _  
3.0 0.62 _ _ _ _ _ _ _ _ _ _  
2.9 I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.9 0.18 .___.____. 

-1.7 _ _  _.___ _ _ _ _ _  _ _ _ _ _  
-1.3 _._.___ _ _ _ _ _  _ _ _ _ _  
.11.6 0.63 .____.____ 
.13.7 ___.__________ _ _ _  
.20.3 ______. _ _ _ _ _  
.24.6 0.66 _ _ _ _ _ _ _ _ _ _  
.27.6 ______...____ ~ 

,360  _ _ _ _ _ _ _  ...-. .____ 
-41.0 0.85 _ _ _ _ _  _ _ _ _ _  
.44.7 ___---. -___. _ _ _ _ _  
.50.3 0.90 
.52.1 _ _ _ _ _ _ _  _.___ 
.57.0 __.____ ..___ _ _ _ _ _  
60.7 0.48 _ _ _ _ _  _ _  
.60.5 _ _ _ _ _ _ _  _ _ _ _ _  
49.8 -0.09 _ _ _ _ _  

-4.2 0.60 _____._ _ _ _  

M.P.8. 

S E P T E M B E R  3. 1930 
S E P T E M B E R  6, 1930 5.4 

7.6 
6.6 
4. 9 
5.0 

11.7 
12 1 
14.1 
14.2 
12.4 
11.6 

13.0 
16. 8 
16.7 
11.7 
19.1 
22.8 
20.4 
?7. ( 
32. 1 
32. t 

ie 9 

-__-. -___. 

1 Cu.. NNW. 

W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
wsw. 
wsw. 
W. 
W. 
wnw 
W. 
W. 
W. 
wnu 
wnu 

~ 

I I 1  
B E P T E M B E R  4, 1930 - 

se. 
sw. 
S. 
s. 
SSW. 
88W. 
wsw. 

nw. 
nw. 

nnw. 
nnw. 
nnw. 

nw. 
wnw. 

nw. 
nw. 

. - - - - -. 

S E P T E M B E R  7,1830 - 
2.81 
1.94 
0.21 
0.08 
8.87 
8.22 
5.93 
4.35 
4.35 
3.66 
3.51 
2.81 
1.73 
1.42 
1. cn 
0.71 
0.65 - 

10 Nb.. E. 
Raining. 
Balloon clouds e n t e r e d  1 minute 

after Isuncbinp. 

I 

1 Lesa than 0.01 mb. - 
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955.5 
954.3 
903. 1 
853.0 
804.4 
765.7 

139.0 
717.7 
tlS.5 
701.5 
ti50.3 
636. U 
631. 7 
62i. 4 
586.0 
559.0 

157.5 

552.5 

MONTHLY WEATRER REVIEW 

5.6 
5.3 
5.0 
2 .0  

-1.1 
, -1.9 

4:l i . - - - .  

4 : 3  ..... 
4:25.---. 

4:ZR ..... 
4 5 .  _ _ _  
4:28..--- 
4:31..--- 
4:32..-.- 

4:33 ..... 
4:35-.--- 

500 
511 

1.000 
1.500 
1.QY5 
2.412 
2,500 
2.710 
2.954 
3, CQO 
3.144 

3,942 
4, OOo 
4,066 
4,621 
5, OOo 

3.772 

9.5 
9.9 

6.8 
2. 3 
0.8 

-2.9 
-3.5 

-10.6 
-16.2 

a6 

-ia 1 

0.69 
-0.21 

0. 56 

0.40 

0.72 

0.57 

74 
78 
78 
79 
80 
88 
40 
40 
35 
34 
28 

8.78 ne. 
9.62 nw. 
a 7 1  wnw 
7.28 wnw 
5.77 wnw 
4.40 wnu 
1.92 wns 
1.83 wns 
0.91 wnu 
0.84 wna 
0.42 wnm 

4:48 __._ 

4:54--.- 

4:59.---- 

6. OOo 
7, ooo 
7,925 
8. ooo 
9, OM) 
9,442 

10, ooo 
11, ooo 
11.w 

629.6 4 . 7 - - .  
560.6 1 -1.4 
555.0 -1.3 
542.3 -1.2 
489.3 -6.3 
457.2 -9.7 
429.9 -12.8 
380.7-18.9 
376.8 -19.5 
363.7-21.7 
359.5 -21.5 

_ _ _ _ _ _ _ _ _  W. 
0.66 _____I:::::: W. _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  W. 

-0.W _ _ _ _ _ _ _ _ _ _ _  W. _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  wnw 
0.63 _ _ _ _ _ _ _ _ _ _ _  W. _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  W. 
0.88 - - _ - - -  - ---- w. _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  W. 
0.83 _ _ _ _ _ _ _ _ _ _ _  w. 

-0.23 _ _ _ _ _  _._.__ W. 
328.6 -24.11 
3U.2 -25.6 0.40 
286.5 -30.5 j ___..__ 
248.7 -38.5 I _ _ _ _ _ _ _  
244.7-39.3 0.80 
214.4 -45.0 I ___.___ 
186.7-48.8 0.63 
184.0 -51.6 _ _ _ _ _ _ _  
157.5 -58.5 _ _ _ _ _ _ _  
153.1 -59.8 0.69 
142.9 -62.5 0.63 
134.3 -63.4 
114.2 -65.6 I::::::: 
112.6 -65.8 ~ 0.23 
100.2 -61.1 -0.66 
96.8 -61.7 
90.8 - 6 2 . 9 /  0.28 
8 x 3  -62.0 ' _ _ _ _ _ _ _  
70.1 -60.4 I __.____ 
7 0 0  - e a 4  1-0.16 

I 

____._____________ W. _ _ _ _ _  _ _ _ _ _ _  WSW. _ _ _ _ _  _ _ _ _ _ _  WSW. 
.____ _ _ _ _ _ _  W. _ _ _ _ _ _ _ _ _ _ _  wsw. _ _ _ _ _  _ _ _ _ _ _  W. _ _ _ _ _ _ _ _ _ _ _  WSW. _ _ _ _ _  _ _ _ _ _ -  WSW. _ _ _ _ _  _ _ _ _ _ _  SW. _ _ _ _ _  _ _ _ _ _ _  SW. _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ - -  
I::-- _ _ _ _  _ _  _ _ _ _ _ _  ---- - ------ ------ _ _ _ _ _  ___ - - -  --_--- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
_ _ _ _ _ . _ _ _ _ _ I  _ _ _ _ _ _  

_ -_ - - - - -  ~ - ---- 

_ -___- - - - - - - - - - - -  

I 

S E P T E M B E R  

989.4 a5.3 _ _ _ _ _ _ _  73 
958.8 225 _ _ _ _ _ _ _  a4 
m.6 17.4 _____._ 21 
884.0 11x4 1.02 21 
861. o 15.5 0.28 17 
852.7 14.9 _ _ _ _ _ _ _  17 
837.8 13.7 0.78 17 
8a8.4 13.6 0.08 17 
801.9 1 2 3  _ _ _ _ _ _ _  16 
7783 l a 9  a 6 4  14 
7 ~ 4 . 2  9.2 _ _ _ _ _ _ _  16 
710.0 5.5 _ _ _ _ _ _ _  a0 mi 1.4 a 7 4  25 
629.3 0.2 _ _ _ _ _ _ _  24 

590.1 -2.5 0.67 25 
684.6 -2.1 -0.54 21 
551.0 -5.6 ___.__. .__._ 
M a 6  -7.1 0.86 _ _ _ _ _  
5286 -7.6 0.21 _ _ _ _ _  
604.9-10.5 0.89 
4~9.7--10.7 0.08 
487.0 -10.9 _ _ _ _ _ _ _  _ _ _ _ _  
460.7-13.8 0.88 
426.9 -18.2 _ _ _ _ _  _ _  _ _ _ _ _  
381.9 -24.4 0.75 _ _ _ _ _  
373.0 -25.9 .______ _ _ _ _ _  
323.7 -34.5 _ _ _ _ - - -  - -_- -  
304.51-3sa 0.88 
280.0 -43.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  
254.7-48.9 0.89 
241.2 -49.7 _ _ _ _ _ _ _  _ _ _ _ _  
230.2 --50.3 0.21 _ _ _ _ _  
207.2 -54.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
181.9 -58.4 0.54 
176.9 -59.1 _ _ _ _ _ _ _  ___._ 
160.2 -62.8 ______. .____ 

615.9 -0.2 0.26 23 

142.4 -64.1 a 3 7  _ _ _ _ _  
.._____ .______ .____ 
._.____ .______ .____ 

10, 1930 

8.07 e. 
a m  we. 
4.17 we. 
3.92 SB. 
2 . ~ 9  se. 
a88 se. 
2 6 7  se. 
2 6 5  SB. 
2 2 9  88. 
1.83 se. 
1.86 ese. 
1.81 nw. 
1.m W. 
1,49 wnw. 
1.24 wnw. 
1.39 wnw. 
._._._ wnw. _ _ _ _ _ _  wnw. _ _ _ _ _ _  wnw. _ _ _ _ _ _ _ _ _ _ _  wnw. 

_____..____ nw. _ _ _ _ _ _  nw. 
___._._____ nw. _ _ _ _ _ _  wnw. 

____- -  Wnw. _ _ _ _ _ _  wnw. 
- - - - - -  w. 

w. 

1.38 wnw. 

_ _ _ _ _ _ _ _ _ _ _  w. 
_ _ _ _ _ _ _ _ _ _ _  wnw. _ _ _ _ _ _  wnw, _ _ _ _ _ _  wnw. 

w. _ _ _ _ _ _ _ _ _ _ _  W. 
____._ W. _ _ _ _ _ _  wnw. _ _ _ _ _ _  wnw. _ _ _ _ _ _  wnw. _ _ _ _ _ _  wnw. 

m. 78 
19. fd 
17.32 
15.15 
14. 64 
14.62 
10.81 
10.47 
9.27 
9.15 
9.11 
6.52 
6.97 

TABLE 2.-Tabulatcd data of sounding-balloon auesnts d Royal 
Center, Ind., during September, 19S0-Continued 

TABLE 2.-Tabulated data of sounding-balloon ascents at Royal 
Center, Ind., during September, 1980-Continued 

SEPTEMBER 11.1930 

I Humidity 1 Wind I 
S E P T E M B E R  8,1830 

I I Humidity I Wind 

- 

Remarks 
a ii 

i! 
E 
2 

b 

C. 
28.9 

27. 5 
2i. 4 
23.6 
19.8 
15.8 
13.2 
12.8 
12.0 
11.2 
11.0 
10.4 
6.6 

~ 

E - 
bib. 
8821 
960.5 
m 2  
M69 
874 8 
868.6 
851 8 
835.8 
m. 7 
797.4 m. 5 
756.5 
712.1 
680.5 
629.2 
562.4 
555.2 
495.1 
488.4 
430.8 

M.p.8 
3.7 
6.1 
6 4  
4.8 
4.4 
3.8 
3.5 
2 5  
1. 'I 
1.0 
2. 8 
6. 1 
7. 7 
5.9 
9. 1 

17. 1 
17.5 
24.1 
23.0 
23.8 

1 CI., 
st., 

w., 
W. 

Ci. 2 Ci., n'. 
48 17.64 _ _ _ _ _ _ _ I  _ _ _ _ _ _ _  
48 17.63 _ _ _ _ _ _ _ I  _ _ _ _ _ _ _  
54 15. i 4  .______ _ _ _ _ _ _ _  
61 14.10 .______ _ _ _ _ _ _ _  
67 12.03 .______ _ _ _ _ _ _ _  
47 7.13 ___.___ _ _ _ _ _ _ _  
47 6.95 _ _ _ _ _ _ _  _ _ _ _ _ _ _  
46 6.45 ___.__________ 
41 5.45 ___.___ _ _ _ _ _ _ _  

S E P T E M B E R  9, 1930 

4.0 
5.8 
5.8 
3. 6 
4.1 
4.1 
4.0 
2 4  
1.2 
1. 2 
1.4 

4 7  

7.0 
11.3 
12 6 
11.9 
9. 6 

12 8 
1 6 4  
31.5 
28.6 
43.2 
31.6 

ao 
a6 

3 a  o 

3 CI., W.. 1 A. 
Cu., WNW. 

S E P T E M B E R  12,lQP 
-- 
4: 09.... 

4:11..-. 

4:l.i .... 

4:lQ.. . . 

4: z.... 
4:24.-.- 

4:30.. - - 
4:32.-.. 

4:37---. 

4:42.-.. 

4:44-.. 
4:45.. -. 

4:48.. . . 

4:54..-. 

4:59 -... 

5:@4 .-. 
5:06.. -. 

6:12.-. 
5: 17.. -. 

5:18 .... 

5: 24... 
- 

1.4 
1 8  
4.0 
4.2 
3.8 
3.8 
2 3  
3.3 
3.3 
1.5 
1.6 
2 4  
5.5 
6.5 
5.5 
5.4 
6. 2 

10.3 
12 6 
12 5 

11.3 
11.0 
14.2 
12 6 
16.8 
2 4 0  
23.8 
23.5 
21. 2 
23.0 
22.6 
20. 0 

12. a 

-_--- _ _ _ - -  
-_--- - - -_-  -_-_- 
-____ 
-____ -___- __-__ -_-__ 

226 
600 
827 

?E 
1.512 
2. ooo 
2.408 
2.600 
3. ooo 
3,071 
3,486 
4. ooo 
4,930 
5. ax, 
5.194 

$E 
7, OoO 
7, w.6 
8, ooo 
8,265 
s, 351 
9. ooo 
9,383 

10, ooo 
11, ooo 
11.104 
12, ooo 
12.574 
13, OOO 
14. OOo 
14.186 
14,615 
15, OOo 
16. ooo 
16,078 
16,798 
17. OOo 
17.409 

;$E 
19,028 

881. 1 
960.0 
916.5 
897.0 
847.5 
818.8 
798.5 1 5 5  __._______________ W. 
762.11 13151 0.4111 _ _ _ _ _ I  _ _ _ _ _ _  Inw. 

1 c u  . 8W. 

~~- ~ ~ ~ ~ 

752.8 12.9 .______ _ _ _ _ _  _ _ _ _ _ _  nw. 
0.8 9.41 _____._ 0.621 _ _ _ _ _  _ _ _ _  1 _____/MI. _ _ _ _ _ _  nnw. 

669.6 8.1 0.31 _ _ _ _ _ _ _ _ _ _ _  wnw 

3.1 
4.8 
6.6 
6.8 
6.6 
6 3  
4.7 
3.8 
2 5  
1.4 

0. 5 
2. 8 
4.7 
4. 6 
6.0 
6. 8 
8 .0  

10.2 
11. 6 
11.9 
11.9 
11.7 
31.5 
12 5 
11.9 
15.8 

2(12 
2L 0 
24.7 
25.6 
27.4 
27.5 
28.0 
23.4 
24.8 
30.3 
20.0 

a 7  

a 5  

is. 4 

L Ci., WNW. 

1 Tropopause. 
pressures c o m i  
puted from alti- 
tudes and tem- 
peratures. 

- 
S. 
6. 
SW. 
W. 

W. 
W. 
W. 
W. 
W. 
W. 
wsw. 
wsw. 
wsw. 

w. I 

981.2 
951.8 
899.5 
819.0 
839. 3 
816.6 
806.3 
801.0 
777.0 
766.0 
740.4 
711.1 
704.7 
650.8 

30.7 
28.3 
24.0 
19.7 
18.9 
17.3 
17. 5 
17.3 
16.3 
14.9 
14.0 
12.5 
12 2 
7.3 

47 
61 
68 
68 
67 
74 
54 
63 
50 
54 
57 
45 
4a 
41 

3. 6 
4.4 
5.2 
6. 2 
6. 3 
6.8 
7. 1 
7. 2 
7.8 
8.3 
7.7 
7.5 
7.8 
9.4 

Few C1. St . ,  W. 
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Time 

mer. 
90th 

__- 

TABLE 2.-Tabulated data of sounding-balloon ascents at Royal 
Center, Ind., during September, 19.90-Continued 

? m 
$ 
'ct 
6 
4.2 
4.2 
.- 
7 

TABLE 2.-TabuZated data of sounding-balloon ascent3 at RoynZ 
Center, Ind., during September, 1930-Continued 

B E P T E M B E R  13, 1930-Continued 

C. 
5.2 
4.8 

-1.0 
-2.6 
-7.7 
-10.0 
-15.1 
-18.9 
-23.3 
-26.7 
-31.2 
-34.9 
-38.8 
-45.2 
-46.6 
-53.3 
-53.2 
-52.7 
-53.9 
-58.4 
-59.2 
-59.9 
-60.1 
-58.9 

S E P T E M B E R  15, 1930-Continued 

I I IHumidity I Wind I 

--I-- 
P.c.~. M b .  

1.08 48 4.24 _ _ _ _ _ _ _  47 4.01 
_._____ 27 1.52 

0.58 22 1.08 
_._____ 19 0.61 

0.71 18 0.47 _ _ _ _ _ _ _  _ _ _ _ _  I----. 
0.75 _ _ _ _ _  I----. 
0.88 _ _ _ _ _ _ _  _ _ _ _ _  ~ 

0.74 _ _ _ _ _  ~ 

_._...______ ~ ____. 
0.77 _ _ _ _ _  ~ ____. _ _ _ _ _ _ _  .____ ~ 

0.79 _ _ _ _ _  ~ 

____________, - ---. 

_ _ _ _ _ _ _  ..__- ~ 

-0.07 _.___ _ _ _ _ _ _  
____.._I _ _ _ _ _  

0.45 _ _ _ _ _  
0.09 

_ _ _ _ _ _ _  ..___ 

.._._.. .____ _----. 

-0.16 _.___ 

. _ _ _ _ _ ~  

h f b .  

177.1 
169.7 
157.2 

------- 
OC. P.cl. hfb.  hf.p.8. 

-64.4 _____._ 42 {I )  _ _ _ _ _ _ _  --:::I: 
-64.5 0.84 42 (I) - _ _ _ _ _ _  _ _ _ _ _ _ _  Tropopause. 
-65.4 -0.24 42 (l) _ _ _ _ _ _ _  _ _ _ _ _ _ _  

1528-65.4 0.00 43 (1) _ _ _ _ _ _ _ _ _ _ _ _ _ _  

192.5--80.0 0.90 42 I) _ _ _ _ _ _ _ _ _  A.m. 
7:08--.- 

7:11---- 
7:13---- 
7:14---- 

M. 
12,472 
13, OOO 
13,248 
13,714 
13,888 

13.9 
15.1 
15.5 
12.9 
1 2 9  
12.9 
11.0 
10.2 
10.0 
8.6 
8.4 
7.5 
6.1 
2.9 
1.6 

-0.2 
-3.4 

-10.1 
-16.4 
-16.9 
-19.0 
-22.8 
-24.0 
-24.0 
-27.6 
-33.7 

-36.0 
-39.1 
-45.8 

-6.5 

-34.2 

m . 3  

1.26 82 _ _ _ _ _ _ _  68 
-0.62 60 

0.70 64 
___._.. Bo 

0.00 48 
_____._ 67 
0.60 75 
0.12 68 _ _ _ _ _ _ _  72 
0.71 73 
0.37 56 

-____.- 66 _ _ _ _ _ _ _  87 
0.83 98 
0.63 90 _-_____ 95 

-__-_--  E4 _ _ _ _ _ _ _  56 
0.63 54 
0.38 61 _ _ _ _ _ _ _  68 
1.09 54 
0.00 54 _ _ _ _ _ _ _  58 _ _ _ _ _ _ _  65 

0.39 64 -______  54 - _ _ _ _ _ _  54 

a 7 1  100 

a61 BB 

a 6 7  54 

13.03 
11.33 
10.57 
9.52 
8.93 

nw. 
nw. 
nw. 

nw. 
nnw. 

7.14 
8.23 
9.33 
8.35 
8.04 
8.04 
5.81 
6.21 
6.54 
6.69 
5.41 
4.38 

nw. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
wsw. 
wsw. 
w. 
wsw. 

25.4 
23.0 
18.6 
16.2 
14.2 
9.7 
8.7 
6.0 
2.5 
0.5 
0.7 

-2.2 
-5.3 
-4.8 
-5.9 
-12.1 
-14.9 
-18.4 
-24.9 
-27.3 
-32.1 
-38.8 
-39.i 
-45.2 
-45.4 
-46.2 
-47.5 
-50.0 
-51.3 
-52.3 
-54.7 
-56.8 
-56.8 
-57.3 
-57.7 
-57.8 
-57.9 
-58.0 
-57.8 
-57.4 
-56.9 
-56.6 

_ _ _ _ _ _ _  46 _ _ _ _ _ _ _  49 _ _ _ _ _ _ _  54 
0.87 57 _ _ _ _ _ _ _  64 

_._____ 79 
0.91 82 

_._._.. 87 
_____.. 64 

0.69 98 
-0.07 53 
.______ 52 

0.69 50 
-0. I4 37 
- - _ _ _ _ _  36 
--_..__ 28 

0.61 24 _ _ _ _ _ _ _  22 
- - _ _ _ _ _  19 

0.65 18 
___.___ 15 

0.78 12 _ _ _ _ _ _ _  12 
0.62 14 

,___._._ 14 
0. 19 14 

..___.. 14 

.--.... 14 
0.24 14 _ _ _ _ _ _ _  14 
____.._ 14 

0.23 14 
______. 14 _ _ _ _ _ _ _  14 

0.04 14 _ _ _ _ _ _ _  14 
___.__ ~ 14 

0.01 14 _ _ _ _ _ _ _  14 _ _ _ _ _ _ _  14 _ _ _ _ _ _ _  14 
-0.M 14 

1.94 
1.77 
.58 
I. 50 
1.37 

sw. 5.5 7 cu., w. 
wsw. 10.9 
wsw. 13.2 
w. 15.1 
w. 15.8 

P. m. 
4:01---- 

4:05.--- 

4:07--.- 

4:11.--- 
4.13---- 

4:1.5---- 
4:16--.- 

4:23.--. 

4:28---- 

4:33.-.. 

4:36---- 

4:38.-.- 

4:45---- 

4:50.-.- 

4:57 -.... 

5:02. - _ _  

5:07---- 

225 
500 

1. 000 
1.278 
1.500 
2, 
2, 105 
2,500 
3, OM) 
3.289 
3,583 
4. fxnJ 
4.453 
4,919 
5, OM) 
6, OOO 
6,4dO 
7, OOo 
8. ooo 
9.377 
9. OM) 
9,REO 

10, 000 
10.9YB 
11,OOo 
11,469 
12. 000 
13, OM) 
13.554 
14, OOO 
15, OOO 
15,909 

17, OOO 
16, OM) 

18,005 
19, OOO 
20, OOO 
20,447 
21, OM) 
22. OOO 
23. OOO 
23,846 

sw. 
.______ _ _ _ _ _ _ _  

2.4 l o s t .  sw. _ _ _ _ _ _ _  Mistihg. _ _ _ _ _ _ _  Balloon entered 
clouds 40 seconds 
after launching. _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ - _ _ _ _ - _ _ _ _ _ _ _  13.8 

12.6 
11.5 
10.9 
8.3 
6.4 
5.5 
2 2  

0.52 

0.30 

_ _ _ _ _ _  
0.51 

0.78 
_ _ _ _ _ _  

-1.4 
-5.1 

-5.3 
-5.5 
-9.0 

-16.4 
-24.0 
-26.0 
-31.2 
-38.0 
-38.3 
-46.8 

-55.7 

-4.8 

-9.8 
-14.2 

-48.2 

_____. 
0.61 

0.22 

-0.20 

a 3 7  
a 9 1  

0.78 

0.71 

a 8 5  -_--_-. 

Gi 
m 

Q 
$ 
P 
CI 
CI 
.d - < 

N. 
3,935 
4OOO 

- 

2% 
?E 

2E 
?E 

7, 000 
7 , m  

IO. OM) 
IO. 828 
11, ooo 
11,855 
12. OM) 
12.740 
13. OM) 
14, OOO 
11,183 
15. OOO 
15,165 
15,893 

~ 

I i Humidity Wind 

Time 
80th 
mer. 

Remarks 
5 
k - 

h#. 
635.6 
830.6 
557.2 
538.0 
490.9 

430. 8 
403.0 
377.0 
337.3 
328.3 
305.6 
284.4 
2-51. 6 
245.2 
215.2 
210.8 
187.6 
180.2 
154.0 
149.6 
131.2 
127.9 
113.9 

470.7 

~ 

- I - -  
P. m. 

4:21.-. 

4:30. -. 

4:37- -. 

443--. 

4:50--. 

457- -. 

5:05- -. 

5:12--. 

5:18--. 

5:2-5.-. 

631--. 
5:38- - . 

S E P T E M B E R  16. 1930 
- 
983. 8 

973. 8 
953.4 
944.5 
803.9 
88%. 6 
877.6 
845. 6 
831.8 
815.7 
795.9 
793.7 
770.4 
748.9 
704.7 
687.2 
658.8 
622.0 
588.6 
547.8 
479.9 
474.6 

419.4 
413.8 
397.2 
385.7 
318.0 
314.2 
294.3 
215.6 
238.0 
214.6 

M a  4 

~ 

16.72 I nw. 15.01 _ _ _ _ _ _ _  188 a 4  

3.4 
3.4 
3.6 
3.4 
3.5 
4.1 
7.4 

7.6 
5.2 
6.1 
5.1 
5.0 
9.2 
9.6 

13.8 

ao 

a 3  
ia 8 

----_. __-_-. 

5 A. St.. SW,, 4 A. 
cu.. 8W. 

Altitude of A. Cu. 
base, 4,785 M. m. 
8.1. 

Tropopause. 

S E P T E M B E R  14. 1930 

981.5 I 23.5 5 CI. st.,  w. 
2 A. St., W'SW. 
2 st. cu., w. 

3.65 wsw; 

a 7 6  _ _ _ _ _ _  
218 _ _ _ _ _ _  
0.82 _ _ _ _ _ _  
0.70 I _ _ _ _ _ _  

1.4 
-6.2 
-6. 7 

-11.9 
-17 4 

Altitude of A. Et. 
base, 5,150 hl. m. 
a. 1. I I 

S E P T E M B E R  16, 1930 

-41.0 
-46.5 
-53.6 
-60.8 
-61.3 
-62 5 
-63.7 
-64.3 

Tropopause. 

S E P T E M B E R  15,1930 

I I I I I I  
- 

984.1 
952 7 
888.2 

886.8 
847.0 
809.5 
798.0 
751.0 
717.4 
707.1 
671.4 
623.8 

567.8 
550.0 
545. 1 
484.1 
470.3 
441.6 
424.3 
371.1 
358.3 
323. 2 
281.9 a. 4 
242. 1 
238.0 
m7.9 

578.5 

A. m. 
225 
500 

1, OOo 98 15.75 

"I"" 
96 15.15 
78 11.38 
-80 8.14 

I Less than 0.01 mb. 



Time 

mer. 
80th 

-~ 
A.m.  

6:50.-.. 

6:57..-. 

7:01--.- 

7:07.--. 

7:12 -... 
7:15---- 

7:22.--. 

7:29---- 

2 
2 
w 

-4 

M. 
h,476 
6, 000 
7. ooo 
7,176 
8, 000 
8,386 
9, ooo 

10, 000 
10,447 
11, OOO 
12. OOO 
12,024 
12.729 
13, WO 
11, 
14,486 
15. WO 
15,783 

Y .- Y e 

Humidity 

g - 
Y 

!3 -__  
C. 

-10.2 - 13.9 
-21.1 
-22 3 
-31.1 
-35.3 
-39.8 
-47.0 
-60.3 
-52.6 
-56.8 
-56. 8 
-57.8 
-58.3 
-60.0 
--Go. 9 
-60.5 
-59.8 

nw. 
nw. 
nw. 
nw. 
nnw. 
nw. 
wnw. 
w. 
w. 
wsw. 
wsw. 
w. 
wsw. 
wsw. 

- . - - - - 

M.p.8 
8.7 
8.6 
9.6 
9.7 

10.8 
9.8 

10.3 
21.4 
23.6 
33.2 
33.3 
33.0 
26.0 
28.7 

-_ - - - - - -___-  
- - -_ - - -_____ 
- - - - - - - -_ -_ -  

- - - - - - 

25.6 
22.6 
17.4 
17.0 
13.1 
10.0 
9.7 
7.6 
7.7 
8.0 
6.8 
6.0 
4.9 
1.3 
0.6 

-3.2 
-4.1 
-4.8 
.12.2 
.21.2 
.21.5 
.31.0 
.34.6 
.41.8 
.49.5 
.w. 3 
,527 
S3.9 .a. 9 
58.1 
.58. 8 
59.8 
.m.o 
40.6 
.60.8 
62.7 

.._.__ _ _ _ _ _ _  

.___.. 
1.05 _ _ _ _ _ _  
0.85 
0. n 
0.51 

-0.28 
0.06 

0.40 
0.63 

0.51 

0.36 

0.93 

_ _ _ _ _ _  
_____. 

_ _ _ _ _ _  
_ _ _ _ _ _  
_ _ _ _ _ _  
_ -____  _ _ _ _ _ _  

0.94 
.__.__ 

1.18 
.._--_ 
._____ 

0.24 

0.41 
._____ 

0. 14 

0.M 
.__.__ 

.____. 

_ _ _ _ _ _  
0. e2 

16.1 
15. 2 
18.1 
18.1 
18.5 
19.4 
18.8 
16.5 
14.2 
14.2 
10.0 
6.8 
0.5 

-2.4 
-10.3 
-11.8 

-13.5 
-18.2 
-19. 6 
-24.8 
-28.7 
-30.6 
-39.0 
-47.3 
-47.6 

-la1 

0.76 
-2.18 

-0.22 
-0.45 _ _ _ _ _ _ _  
______. 

0.46 

_ _ _ _ _ _ _  
0.85 

___--_. 

0.79 

0.82 

0.61 

_ _ _ _ _ _ _  
0.83 

-0.87 
_-----. 

-__-__. 
--_---. 

--_---. 
_ _ _  ___. 

S. 
8sw. 
wsw. 
w. 
w. 
wnw. 
wnw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 

wnw. 

2.0 
3.6 
5.4 
5.6 
6.0 
8.1 
8.2 
IO. 1 
11.2 
10.2 
10.4 
13.1 
1 1 0  
8.1 
8.5 

10.8 
17.2 
16.2 
14.1 
13.4 
10.8 
10.0 
6.4 
4.9 
5.0 
5. 1 
4.1 
2.0 

-0.6 
-7.1 

-7.80 

0.53 

0.88 

0.71 _ _ _ _ _ _ _  
-0.04 

0.36 ______. 
____-_. 

______. 

82 
5.5 
53 
50 
51 
E3 
66 
67 
72 
61 
53 
60 

10.62 
10.80 
9.76 
8. OP 
7.84 
6.86 
6.88 
6.44 
6.24 
5.32 
4. 65 
4.10 
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TABLE 2.-Tabul&d data of sounding-balloon ascenta at Royal 
Cents, Ind., during September, 193hContinued 

SEPTEMBER 17, 1980 

TABLE 2.-Tabdded data of sounding-balloon ascents at Royal 
Center, Ind., during September, 1930-Continued 

SEPTEMBER 18, 1830-Continued 

I Humidity Wind Wind 

I 
Remarks 

-1-1 
OC. 
11.0 
13. 1 
14 0 
10.9 
6.8 
6.1 
5.6 
4.5 
3.7 
3.7 
3.0 
0. 6 

-4 0 
-4. 2 
-8.2 

-15.7 
-17.7 
-24.2 
-28.0 
-32.7 
-40.2 
-41.1 
-49.7 
-49.8 
-51.9 
-52.1 
-54 4 
-54.9 
-55.4 
-56.1 
- 5 8 3  
- 5 8 6  
-59.4 
-68. 6 

-a 3 

hfb. 
521.6 
488.0 
425.3 
416.2 
371.0 
351.6 
321.1 
277.5 
259.2 
237.8 
203.4 
202.9 
181.5 
174.6 
147.9 
137.2 
126.1 
111.5 

hfb. 
10.24 
9.35 
8. 85 
7. 69 
6.13 
5.93 
4.82 
4.29 
3.90 
3.50 
3. 26 
2. 42 
1.32 
1.29 
0.88 

0. 44 
0.36 
0. 19 
0. 13 
0.08 
0.03 
0.03 
0.01 
0.01 
0.01 
0.01 
0. 01 

am 

35 0.90 
34 0.63 
33 0.31 
33 0.25 

31 0.07 
32 0.04 
34 0.02 
35 0.01 
34 0.01 
33 0.01 
33 0.01 

32 0.11 

35 (9 
35 (9 
34 ('1 
33 (9 
31 (9 
28 (9 

Tropopause. 

SEPTEMBER 18, 1930 
- 

2.41 
.1. 25 
9.34 
9.11 
7.99 
7. 12 
7.22 
7.05 
6.73 
6. 22 
6. 13 
5. 14 
3.90 
3. 22 
2. 85 
1.41 
1.17 
1.02 
0.64 
0.22 
0.22 
0. 06 
0. OB 
0.02 
0.01 
0.01 
0.01 
0.01 
(9 
(9 
(9 

(9 
(9 
(9 

ti] 

- 

sw. 
SSW. 
SSW. 

sw. 
wsw. 
W. 
nw. 

aw. 

nw. 
nnw. 

nnw. 

nnw. 
nw. 

nnw. 

nnw. 

W. 
WSW. 
wsw. 
W. 
W. 
W. 
wnw. 
wnw. 
W. 
wsw. 
wsw. 
sw. 
wsw . 
sw. 
wsw. 
wsw. 
WSW. 
W. 
wsw. 
WSW. 
wsw. 

2.7 
5.1 
6.8 
6.8 
6. 9 
7.3 
8.8 
9.4 
9.5 

10. 1 
13. 1 
13.9 
12 0 
7.8 
7.4 
5. 8 
5.4 
5.2 
8.0 
8.7 
8.7 

12.3 
12.3 
11.4 
12. 1 
17.0 
24.7 
38.8 
34.0 
30.2 
34.6 
28.3 
30. 7 

21.3 

m. 7 m. 8 

FewCi.,few A.Cu. 

Tropopause. 

SEPTEMBER 17,1930 
- 

7.23 
6. 08 
5. 16 
4.77 
4.07 
3.37 
3.24 
2.69 
2.34 
2. 13 
1. I 
1.37 
1.43 
1.44 
1.04 
0.89 
0.70 
0.57 
0.38 
0.20 
0. 18 
0.08 
0.04 
0. cn 
0.01 
0.01 
0.01 
0.01 
0.01 
(9 
(9 
(9 
- 

W. 
W. 
W. 
W. 
W. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnm. 
wnw. 
wnw. 
wnw. 
W. 
W. 
W. 
m. 
W. 
W. 
___-_. -_-__. __-_-. 
___--. __-__. 
___-_. 

1 CI., w. 

Tropopause. 

a. 7 
10.2 
12.9 
11. 6 
12.0 
12. 7 
13.1 
14.9 
15. 1 
15.2 
19.4 
22. 4 
23.1 
23.8 
25.9 
25. 1 
30.5 
29.5 
33.2 
32. 5 
32.3 
46.8 

22 
22 
22 
22 
22 
22 
20 

I 

A.m. I 
SEPTEMBER 19, 1930 

- 

S. 
S. 
SSW. 
SSW. 
SW. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
W. 
wnw. 
wnw. 
W. 
W. _ _ _ _ _ _  _ _ _ _ _ _  -_ -___ ___-__ 

- 

991.4 
977.5 

958.8 
941.7 
919.8 
905.0 
853.2 
805.5 

IBO. 0 
716.0 
m. 8 
831. 1 
654.5 
M1.7 
524 0 
487.3 
431.7 
427.3 
372 8 
335.0 
324.9 
281.7 
2427 
241.6 

mz. 3 

y. 3 

- 

68 
67 
53 
63 
53 
48 
48 

€a 
56 
68 
Bo 
62 
85 
73 
76 
70 

49 re re 
48 
49 
47 
46 
46 

59 

e2 

- 

- 

12.63 
11. 58 
11.01 
11.01 
11.29 
LO. 82 
LO. e4 
9.77 
9.07 
9.07 
7.12 
5.63 
3.92 
3.28 
1.88 

1.82 
1. 19 
0. M 
0.52 
0.31 
0.21 

0.07 
0.02 
0.02 

1. e7 

a 17 

- 

3. 1 
8.4 

10.8 
11.2 
11.6 
11.8 
11.4 
0.3 
7.6 
7.5 

& 1  
11.0 
8.2 

a 2  
1a 4 

_-- - .  

_ _ _ _ .  

----. 

__-_. 
- 

e A. CU., w. 

SEPTEMBER 18,1930 

Few Ci.. W. 

1 Less than 0.01 mb. 1 Less than 0.01 mb. 
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23.1 
23.1 

18.3 

14.6 
14.5 

13.7 

10.6 
6.7 
3.9 
4.1 
0.7 

22.e 

14. e 

13.6 

13.9 

-4.6 
-4.3 
-5.2 
-9.2 
-8.9 
-9.9 
-13.6 

-27.0 

-35.6 
-41.9 
-44.0 
-61.6 
-61.9 

-18.e 

-28.8 

TABU 2.-Tabulated data of aounding-balloon asoenta at Royd  
Center, Ind., during September, 193O-Continued 

S E P T E M B E R  20, 193O-Contlnued 

_ _ _ _ _ _ _  35 
0.00 34 

_ _ _ _ _ _ _  36 

_ _ _ _ _ _ _  39 
0.41 41 

_ _ _ _ _ _ _  45 

__-_-_- 48 _ _ _ _ _ _ _  E3 
0.78 67 

-0.10 62 _ _ _ _ _ _ _  62 

_ _ _ _ _ _ _  34 

0.86 38 

0.37 46 

-0.30 44 

a 7 8  62 
-0.11 60 _ _ _ _ _ _ _  48 

0.80 41 
-0.14 38 
__-_---  38 

0.69 38 _ _ _ _ _ _ _  37 
__-_---  ~ 34 

0.81 34 
---_-_- 33 

0.87 33 
-_-___-  33 _ _ _ _ _ _ _  33 

0.75 33 

TABLE 2.-Tabulded data of sounding-balbon ascents at Royal 
Canter, Ind., during September, 1990 

S E P T E M B E R  19, 1930 

TD 11.83 
72 10.79 
71 10.30 
72 8.78 
72 9.39 
72 9.51 
82 10.34 
84 10.96 

11.76 
88 12.71 
88 11.44 
88 9.88 
86 7.60 

70 488 

74 3.08 
77 2.76 
80 246 
60 1.49 

60 0.91 
68 0.70 
6(1 0.68 
64 0.39 
62 0.31 
47 0.16 
46 0.10 
43 0.05 

43 0.02 
43 0.02 

88 5.58 

71 4.133 

eo 1.28 

43 aos 

__ 

Time 
03th 
mer. 

- 
P. m. 

4:21--. 

4:24--. 

4:28--. 

4:29-.- 

4:35- -. 
4:36--. 

n. 
n. 
n. 
n. 
n. 
n. 
nnw. 
w. 
w. 
wsw. 
w. 
w. 

- _ - _ - _ .  

______. 
______.  -_-_--. 

978.8 
958.9 
947.6 
905.! 857.4 
854.0 
W.0 
280.0 
r58.5 
715.0 
702.2 
637.0 
632.1 
(Ma1 
516.5 
492 2 
462.4 

23.6 0.44 _ _ _ _ _  ._____ Ssw. 8.1 
22.6 _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  SSW. 11.2 
22.1 0.49 _ _ _ _ _  _ _ _ _ _ _  ssw. 12.1 
19.7 ._________________ sw. 17.3 
16.9 0.61 _ _ _ _ _ _ _ _ _ _ _  sw. 20.0 
16.7 - - - - - - - - - -__-_-_- -  SW. 19.9 
13.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  SW. 22.0 
12.4 0.56 _ _ _ _ _ _ _ _ _ _  -Sw. 21.8 
11.0 _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  SW. 21.4 
8.1 ____._____________ sW. 20.6 
7.3 0.1 _ _ _ _ _ _ _ _ _ _ _  SW. 20.1 
2.6 0.59 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ _ _ -  
2.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-1.0 . . . . . . . . . . . . . . . . . . . . . . . .  - 
-1.6 0.34 _ _ _ _ _  ____._ _ _ _ _ _ _ _  _ _ _ _ _ _  
-7.5 _ _ _ _ _ _ _  ~ - _ _ _  ._____ _---- - -  ------ 

-10.8 0.70 _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  
-3% 0 
-36.0 
-40.3 

-48.1 
-61.0 

-41.6 

- -___- 
0.03 
1.01 

1.08 

0.31 _ _ - _ _ _  

40.7 _ _ _ _ _ _ _  31 
18.3 _ _ _ _ _ _ _  _ _ _ _ _  
15.8 0.88 _ _ _ _ _  
13.9 _ _ _ _ _ _ _  _ _ _ _ _  
10.1 0.81 _ _ _ _ _  
9.9 ___--_- _ _ _ _ _  
7.6 _ _ _ _ _ _ _  _ _ _ _ _  
6.4 0.48 
7.6 -0.a 
6.8 _ _ _ _ _ _ _ _ _ _ _ _  
6.0 0.70 

7.67 nw. _ _ _ _ _ _  w. _ _ _ _ _ _  wnw. _ _ _ _ _ _  wnw. _ _ _ _ _ _  wnw. _ _ _ _ _ _  m w .  _ _ _ _ _ _  w. _ _ _ _ _ _ _ _ _ _ _  w. _ _ _ _ _ _ _ _ _ _ _  w. 
~ _ _ _ _ _  w. _ _ _ _ _ _ _ _ _ _ _  w. 

3. e 
4.1 
4.9 
6.7 
6.9 
8.8 

11.1 
12.0 
12.3 
13.1 

a. 8 
2 c1. st., w. 
Pressure  record 
poor; altltutudss 
determined from 
2-theodolite ob- 
servations; p r w  
s u r a  computed 
f rom altitudes 
a n d  t empera -  
tures. 

I I ( H u m i d i t y )  Wlnd - 

8 

n 

.- u 
H 

8 
H 
.- 
Y 

Q 

Time 
SQth 
mer. 

Remarks 
R 
Y 
0 - s 

P. m. 
410---. 

4:12---. 
413--- .  

4:14---. 
4%- __. 
4:16- 

d.P.8. 
6.4 

11.1 
11. 4 
16.4 
16.8 
16.4 
15.0 
14.3 

16. 0 
16. 4 
14.6 
14 7 
14 9 
16.0 
10.2 

le. 1 

la o ia 3 
a 7  

11.6 
16.3 
16. 3 
1 4  8 

9.8 
17.4 
17.8 
22.2 
20.8 
25.4 
30.0 
38.0 
38.3 
27.6 w. 7 
24.0 

13. a 

d.p.3. 

18. e 

m. 9 

14.6 
14.9 

18.7 
21.0 

20.1 
23.8 
!&6 
2 L 6  

M. Mb. 
2,950 713.0 

4 000 628.0 
4: 689 669.4 

660.9 

4000 485.0 
6.340 463.6 

2% E:; 
.!% 642.3 

6. 7oe 

Mb. o c .  
w7.4 27.4 
965.8 2 4 8  
932.2 22.6 
808.1 21.6 
BQz9 21.0 
966.2 17.6 
866.0 17.8 

822.9 16.3 
803.6 14.0 
756.2 10.8 
727.7 8.8 
718.8 9 .2  
712.8 8.6 
688.7 6.1 
629.7 -0.0 
807.8 -3.1 
654.6 -8.1 
518.7 -11.6 
486.9 -141 
441.9 -17.9 
426.4 -20.0 

m a  17.6 

8. 
88W. 
ssw. 
SW. 
8W. 
sw. 
BW. 
WSW. 
wsw 
WSW. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 

WUW. 
W. 
W. 
W. 
W. 
WOW. 
WllW. 
W. 
W. 
W. 
Wsw . 
W. 
wsw. 
WW. 
wsw. 
W. 
W. 
wnw. 

nw. 

I A. Cu.. EW. 

rropopause. 

- 

s. 
s9W. 
SEW. 
SSW. 
SW. 
8W. 
wsw. 
W. 
W. 
W. 
WUW. 

WnW. 
W. 
W. 
W. 
W. 
W. 
W. 
WOW. 
WUW. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 

wnw. 

- 

3.6 
8.3 
8.6 

10.8 
12.2 
1 2  4 
13.3 
16.6 
16. 1 
17.0 
19. 6 
24.4 
23.4 
11.0 
2 2 4  
27.3 
28.8 
29.3 
28.2 
26. 8 
26.2 
29.4 
29.4 
32.3 
36.2 
39.4 
33.8 
34.7 
33.0 ._-__. 

- 

9. 90 
9.62 
9.33 
7. 57 
6.32 
6.48 
6 77 
7.12 
7. 06 
689 
6. 13 
6.20 
4. 80 
4.26 
3.34 
2 19 
2.14 
1.91 
1. 16 
1.09 
1.00 
0.72 
0.44 
0. 18 
0. 15 
0.07 
0.03 
0.03 
0.01 
0.01 
- 

Cloudless. BBB. 6 
962.8 
954.8 
900.7 
EW.1 
850.0 
832.7 
m 7  
800.9 
794.0 
765.0 
710.9 
678. 7 

628.6 
678.1 
6tU. 4 
654.0 
608.6 
404.7 
486.4 
462.2 
4%. 7 
372.8 
361.8 
325.9 
291.8 
282 9 
241.0 
238.6 

em. e 

- 

188.7 -68.0 
176.9 -68.1 
1m.o -68.2 
139.8 -68.3 

E E P T E M B E R  20, 1930 
__ 

2.8 
7.0 
8.6 

11.1 
8 .6  
8.3 
6.1 
6.8 
8.6 

12. 9 
16.4 
18.8 

.-_-_. 

___-_.  

- 

- 
991.7 
971. 9 
958. 6 
916.7 
803.0 

8843 
&is. 9 
860.4 
836.1 
8020 
766.6 

e a 3  
638.8 
627.6 
m. 9 
554.4 
638.9 
503.2 
488.9 
463.2 
420.6 
410.8 
388.3 
373.7 
aa4.6 
m. 0 

256.6 

'232. 1 

mi. 7 

710.1 

m. 9 
mi. 9 

7 st. cu., w. 

S E P T E h l B E R  24, 1930 
11.8 
12 8 
11.2 
8.7 
6.1 
0.8 
1.8 
0. 9 

-4.7 
-6.4 
-8.2 

-10. d 

859.0 23.9 .______ 7723.86 I I I 1  s. I 4.6 6A. 6t. 6W 4 St., 
9W. 

3:68... 

3:59 ... 
4: al... 
4:04--- 

4:m. - - 

4:11. - 
4:14-.. 

4:18- - 
4%- - 

432 ... 
438-.. 

4:45.-. 

4:51~ - - 
4:56. - 
5:03. -. 

6:lO. -. 

6%- - - 
6:21-. 
__ 

rn 
316 
wo 
599 

1,500 
2000 
2,262 
2, 

:: E 

2% 
82 
:E 
$E 

3,932 
4, 000 

7, 000 

9, 000 
9. WB 

10, OOO 
10,889 
11, 000 
11,795 
12, 000 
12,650 
13. 000 
13,479 
14, OOO 
14,367 
15, OOO 
15,020 
15,461 

-26.7 I 1ntsrmlttent show- 
ers all day; aprin- 
kling raln a t  
time d Bight. 

a87.2 -34.7 I _ _ _ _ _ _ _  I _ _ _ _ _  I _ _ _ _ _ _  I ____--  - 1  ----- - 
252.6 -41.8 0.81 _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ - - _  - ___ -  
247.9 -43.0 
219.8 -60.2 
213.0 -62.1 
192.4 .-58.2 

168.4 -63.1 
164.8 -67.4 
146.7 -69.S 
130.9 -66.d 
130.6 --66.6 
121.4 -64.0 

181.9 -m.? 

__ 

me. 9 
W . 6  
Ba?. 5 
904.0 

861.4 
800.0 
718.4 
7827 
763.6 
lsal 

ma 
T r o p o p s w .  
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-- 
Mb. 
e m 7  
959.1 
953.6 
8926 
887.0 
839.3 
788.0 

t40.8 
734.2 
705.1 
696.0 
642.7 
628.0 
614.5 
579.4 
5421 
491.9 
477.1 

408.9 
366.6 
341.2 
319.4 
288.0 
277.4 
249.9 
241.3 
239.9 

199.1 
177.3 
166.6 

242.1 

m . 7  

208.6 

TABLE 2.-Tabulabd data o j  sounding-baloon ascerats at R o d  
Center, Ind., during September, 1030-continued 

S E P T E M B E R  ZS, 1mO-Continued 

QC. 
11.2 
11.0 
10.2 
5.8 
3.6 
2.2 

-0.6 
-3.2 
-3.0 
-1.5 

0.0 
-0.5 
-3.5 
-1.8 
-2.0 
-2.6 
-4 .1  
-6.2 
-7.3 

-15.8 
-20.9 
-24.3 
-28.6 
-35.1 
-36.8 
-41.0 
-40.2 
-40.6 

-50.4 
-52.0 
-52.9 

-14.4 

-484 

TABLE 2.-Tabulatcd data of sounding-baloon ascents at Royal 
carter, Ind., during September, 1930-continued 

S E P T E M B E R  25. 1930 

P.m. 
4:02---- 
4:03---- 

407 ...- 

416. ... 
416.-.. 
4:18..-. 

4 : 2 - - - -  
4:23.--. 

4:27.-.. 

4%. - -. 

4:42-.-. 

4:49-.-. 

4:%---- 

5:OI- - - - 
5:m. - - - 

5: OS.... 

5:16. -. - 

- 

1 
Mb. 
334.7 
316.8 
273.2 
263.0 
234.1 m. 4 
171.0 
159.6 _ _ _ _ _ _  - 

~ 

992.1 
880.0 
w5.2 
876.7 
854.1 
851.5 
800.1 
788.9 
755.0 
750.0 
709.7 
877.5 
642.7 
630.3 - 

- 
997.6 
965.0 
909.4 
R5G. 2 

805.0 
782.4 
757.0 
762.6 
74s. 2 
711.7 
6%. 0 
551.1 
488 1 
465.5 
427.0 
372.5 
3a. 2 m. 1 
279.5 
241.6 
20(1.6 m. 4 

826. 4 

_-____  __ - - -_  

M. 
225 
411 
600 

1, @m 
1 ?A2 

2, ooo 
2,492 
2.600 
2.571 
2.900 
3, ooo 
3 838 

4, ooo 
4,461 
5, 
5,762 

7,211 

8 519 

9.716 

IO, 710 

1: m 

3:808 

2% 
8, 000 

9: ooo 
10, ooo 
10.948 
11, ooo 
12, ooo 
12,236 
13, OOO 
13,397 

~ 

Wind 

P. m. 
4:23---- 

4:31---- 

4:37--.. 

4:41.--- 
4:42---. 

I (Humldity 

Ai. 
8,613 
9, 
IO, ooo 
10,503 
11. ooo 
11.9% 
19.000 
13,423 
13,488 

15.3 
13.1 
9 . 1 -  
5.1 
2.8 
4.1 
5 . 5  
5.3 
5.3 
5.5 
5.0 

-1.3 
-7.5 

-13.8 
-15.9 
-20.5 
-27.4 
-34.3 
-38.0 
-41.4 
-48.7 

_ _ _ _ _ _ _  50 8.70 

_ _ _ _ _ _  59 6.82 _ _ _ _ _ _ _  66 5.79 
0.80 69 5.15 _ _ _ _ _ _ _  54 4.42 

-0.61 39 3.52 
_____.. 33 2.94 

0. OB 32 2.85 
-0.25 30 2.71 

0.13 28 2.44 _ _ _ _ _ _ _  31 1.70 _ _ _ _ _ - -  34 1.11 _ _ _ _ _ _ _  37 0.69 
0.63 38 0.59 _ _ _ _ _ _ _  38 0.38 _ _ _ _ _ _ -  88 0.19 _ _ _ _ _ _ _  8R 0.09 
0.69 I 0 . W  
___.___ 37 0.04 _ _ _ _ _ _ _  3f7 0.01 

_ _ _ _ _ _ _  53 7.99 

6.7 
8.2 

10.4 
11.0 
10.8 
15.9 
16.2 
18.9 ae. a 

Cloudleas. 17.0 
14.6 
10.1 
7.9 
5.7 
1.7 
1.8 
3.4 

_ _ _ _ _ _ _  89 _ _ _ _ _ _ _  35 
.-----_ 38 
0.90 40 
_-__-_. 4.3 

0.83 I 
_-.___- 47 
-0.93 30 

nnw. 
nw. 
nw. 
nw, 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

1B.4 
1s.e 
19.7 
20.2 
21.4 
20.9 
21.9 
27.0 
26.7 
25.4 

2.3 
2.3 

-0.6 
-4.0 
-5.0 
-6.4 

-10.6 
-15.6 
-17.0 
-24.0 
-31.1 

-0.2 

_ _ _ _ _ _ _  47 
0.32 43 

_ _ _ _ _ _ _  57 
0.45 57 _ _ _ _ _ _ _  53 
0.40 48 _ _ _ _ _ _ _  40 
0.63 30 _ _ _ _ _ _ _  30 _ _ _ _ _ _ _  28 _ _ _ _ _ _ _  28 

0.64 57 

Xumidity 1 Wind 
~ 

R 
Y 

3 - 
: 

- 

.a P 
2 
L 
9 

- 
'.e( 
69 
i 3  
56 
92 

lo0 
99 
98 
96 
94 
79 
58 
68 
56 
43 
41 
37 
28 
15 
15 
13 
13 
12 
12 
13 
14 
14 
14 
14 
14 
12 
12 
12 
12 

- 
2 At 

a 
B .- loom. 

F 

Time 
90th 
mer. .- a 

B 
42 

Q - 
wnw. 
wnw. 
wnw. 
wnw. 
W. 
W. 
W. 
W. 
W. 

At 
100m. 

R e m a r h  Remarks 

10 St. cu., WSH'. . - - - - . . 
0.11 

0.88 

0.51 

-2.00 
-0.46 

0. 47 
-1.00 

0. la 

0.28 

0. ee 

._____ 

. - - - -. 

.___-- 

, - - - -. 

. - - - - -. a 65 

. - - - - - .  
0. 90 

R 59 
-0.34 

0.79 

0. 23 

,___.. 

-35.4 0.70 1 -  28 
-38.5 _ _ _ _ _ - -  27 
-46.5 _ _ _  __ - -  26 
-50.5 0.80 25 
-53.6 _ _ _ _ _ _ _  25 
-59.7 0.82 25 

Ba.94 of St. CU.= 
867 M. m.s.1. 

Tropopause. 

S E P T E M B E R  29,1930 
- 
Few A. Cu., W. 4. 2 

6. 0 
4.3 
7.3 

10.9 
11.1 
17.0 
19.3 
21. 6 
21.6 
23. 7 
26.1 
23.0 
23.0 

~ 

S E P T E M B E R  30.1930 
Tropopause. - 

225 
5 w  

1, ooo 
1. d 8 4  
2,m 
2, !LW 
2,500 
2,547 
2, e28 
3,002 
4, 
5, OOO 
6. ooo 
6, 337 
7, OOO 

9, MW) 
9,581 

10, ooo 
11, ooo 

13. ooo 

1, p 

a, MW) 

:t z 
13.591 

Few Ci., NW. 
C u ,  NW. 

'remure trace qued- 
t ioaahle;  alti- 
tude detsrmlned 
from 2-theodollte 
o b s e r v a t i o n s :  
pressure corn- 
puted from alti- 

peraturas. 
tudw and tm- 

n. 6.6 

S E P T E M B E R  28,1930 - 
6.40 
3.78 
4.70 
4.2i 
3.94 
3.31 
3. n 
2.34 
3.39 
3.46 
3.43 
3.31 
2. bo 
2. 14 
1.72 
1.00 
0.49 
0.42 
0.21 
0. 10 

nnw. R 8  
nnw. 11.6 
nnw. 10.6 
nnw. 10.4 
nnw. 10.5 

990.5 
957.5 

W. 
W. 
W. 
W. 
W. 
wnw. 
wnw. 
wnw. 
nw. 
nw. 
nw. 
wnw. 

wnw. 

wnw. 
wnw, 

nw. 

WnW. 
wnw. 
wnw, 
wnw, 

751.0 
7.w. 4 28. E Pressure trace ques- 

30.6 1 tionable; alti- 
30.6 tudes determined 
28.2 I from 2-theodolite 
28.8 
28.7 
28.8 

o b  s e  r v a  t 1 on s; 
pressure com- 
puted from alti- 
tudes and tem- 
peraturas. 

1 Leas than 0.01 mh. 1 Less than 0.01 mb. 

RECORD SHORT-PERIOD RAINFALLS IN FLORIDA 
GEORGE v. FI6H 

[Weather Bureau OfBce, Tampa, Fla.] 

The following is a study of record rainfalls for 5, 10, 15, 
and 30 minutes and for 1, 2, and 24 hours, together with 
the maximum monthly amounts occurring on or near the 
coast of Florida, as determined from the data of the fist- 
order Weather Bureau stations in that State. 

This subject is important owing to its value to archi- 
tects, engineers, and all engaged in the aviation industry. 
They desire to ascertain just what they may expect in 
the future as inferred from the records of what has 
happened in the past. 

Architects have to consider these values in planning 
the roofs and foundations of buildings. Engineers con- 
sider cnrefully the amount of run-off they may expect in 
the season of slimmer showers. I n  so far as map be 
considered justified, they allow a considerable margin for 
the exceptionally heavy ruinfall. 

Since an east coast mail pilot wns cniight in the thunder- 
storm as reported by James W. Smith (MONTHLY WEATHER 

REVIEW, vol. 58, March, 1930, pp. 117-118) every com- 
mercial pilot in Florida has had an  incrensedrespect for 
these tremendous downpours of rainfall. The tendency of 
pilots, previous to that time, was to take off with their 
ship, try to find a "hole" in the thick weather and get the 
mail through to their destination. Since that time they 
have made many flights in weather that was far from 
good, but only after they had received reports assuring 
them of frequent breaks in the threatening weather 
con fron tin them. 

these record amount8 occurred in connection with thun- 
derstorins. On the west coast of Florida, from Pensacola 
to Tampa, prnctically nll the record falls occurred in 
thunderstorms, though the tabulated amounts for Apal- 
achicoln indicate that tropical storms may be a factor in 
that record. The existing short-period records for 
Apalnchicola are comparatively brief. It is believed that 

Tho tabes 5 show that by far the greater number of 


